A rasch model analysis of critical thinking problem solving test by Chai, Hui Chung
A RASCH M ODEL ANALYSIS OF CRITICA L THINKING PROBLEM
SOLVING TEST
CHAI HUI CHUNG
UNIVERSITI TEKNOLOGI MALAYSIA
A RASCH MODEL ANALYSIS OF CRITICAL THINKING PROBLEM
SOLVING TEST
CHAI HUI CHUNG
A dissertation submitted in partial fulfillment of the 
requirements for the award of the degree of 
Master of Science (Mathematics)
Faculty of Science 
Universiti Teknologi Malaysia
JANUARY 2015
iii
DEDICATION
To my beloved grandfather, father and mother
iv
ACKNOWLEDGEMENT
In preparing this dissertation, I was in contact with many people. They have 
contributed towards my understanding and thoughts. In particular, I would like to 
express my truthful appreciation to my thesis supervisor, Dr. Norazlina for her 
guidance and encouragement while doing this study.
I am also indebted to express my deep appreciation to my beloved family 
members who are always giving me spiritual support. They have always supported 
while completing the study without their encouragement and motivation the study 
would not have been successful.
In addition, special thanks to Critical Thinking Problem Solving committee 
group give me an opportunity to take part in it. They are Prof. Dr. Zainal Abdul Aziz, 
Assoc. Prof. Dr. Hjh. Rohanin Ahmad, my supervisor, Dr. Norazlina Ismail, Dr. 
Arifah Bahar, Dr. Zaitul Marlizawati Zainuddin, Dr. Hjh. Zarina Mohd Khalid, and 
Dr. Shariffah Suhaila Jamaludin. Also the librarians at Universiti Teknologi 
Malaysia (UTM) also deserve special thanks for their assistance in finding the 
relevant literatures.
Last but not least, I would like to thank all the lecturers and friends that have 
guided me to complete the dissertation either directly and indirectly especially 
Mariam who have given me invaluable assistance throughout my research work. 
Thanks for their kindness and moral support.
Thank you.
vABSTRACT
Rasch measurement model is used in many researches to determine the 
validity of the instrument. This study measure the validation of items and 
performance among first year undergraduate students in Universiti Teknologi 
Malaysia (UTM) by using the Rasch model. A sample of 981 students took part in 
the study. The research instrument used was Critical Thinking and Problem Solving 
Test (CTPST). Collected data were analyzed using the Winsteps 3.81 and Statistical 
Package for the Social Science (SPSS) 16.0 for Windows. The results are presented 
in logit values and mode respectively. The finding shows that the CTPST are suitable 
to all first year undergraduate students as it only involves non-routine questions that 
capture CTPS skills and do not follow any specific mathematical problems. Students 
from Faculty of Electrical Engineering (FKE) have the highest achievement in 
CTPST. However, the overall achievement shows that the students have low critical 
thinking skills in solving problems. The items in CTPST also show 
unidimensionality and fit to the model although there is a misfit items.
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ABSTRAK
Model Rasch telah banyak diaplikasikan dalam penyelidikan bagi 
menentukankan kesahan instrumen. Justeru, kajian ini membincangkan sebab model 
Rasch diaplikasikan dalam mengkaji kesahan soalan dan pemikiran kritikal dalam 
kalangan siswazah tahun pertama di Universiti Teknologi Malaysia (UTM). Seramai 
981 orang siswazah telah mengambil bahagian dalam kajian tersebut. Instrumen 
kajian yang digunakan adalah CrzWc%f ProNew Tasf (CTPST).
Data yang diperolehi dianalisis dengan menggunakan perisisan 3.81 dan
P%cAage yor ?Ae ^ocz^f ^cze^ce (SPSS) 16.0 for Windows. Hasil kajian 
dipersembahkan dalam bentuk logit dan mod. Keputusan daripada dan
SPSS menunjukkan bahawa CTPST hanya melibatkan soalan bukan rutin yang 
sesuai dijawab oleh semua siswazah tahun pertama, tahap pemikiran kritikal pelajar 
di Fakulti Kejuruteraan Elektrik (FKE) adalah paling memuaskan tetapi pencapaian 
keseluruhan kurang memuaskan. Item dalam CTPST juga menunjukkan 
keseragaman dimensi dan sesuai diaplikasikan dalam model walaupun terdapat item 
yang tidan sepadan.
